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Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A292Conclusions: In the present study, we established two surgical desta-
bilization models of ankle OA in mice for the ﬁrst time: the medial
model and the mediolateral model. Considering that human ankle OA is
mostly caused by posttraumatic factors, our mouse models may be
relevant to a human ankle OA study. The medial model (resection of TP,
DL and MAC) gradually accelerated degeneration of the tibiotalar joint,
while the mediolateral model (resection of TP,DL,MAC,ATFL,CFL,PL,PB
and LAC) accelerated degeneration of both the tibiotalar and subtalar
joints. The present data imply that the two models may be useful for
research on various subtypes of human ankle OA.
The present method for the ankle OA models is simple and easy; it does
not include intra-articular management such as the meniscus resection
in the knee OAmodel. The simplicity of the protocol will reduce the risk
of joint surface damage by the surgical procedure, and provide high
reproductivity even for beginners. We believe that our ankle OAmodels
will contribute to further understanding of ankle OA pathophysiology.
Figure 2. Coronal sections of the mouse ankle joint with Safranin-O
staining. The normal (left panel), the medial model (middle panel) and the
mediolateral model (right panel) 8 weeks after the surgical induction.
Black arrows show OA lesion of tibiotalar joint. Yellow arrow shows OA
lesion of subtalar joint.
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THERMALLY RESPONSIVE POLYMERIC NANOPARTICLES WITH DUAL
RELEASE PROFILES FOR COMBINED THERAPY OF OSTEOARTHRITIS
G.-I. Im, M. Kang, J.-Y. Ko, J. Kim. Dongguk Univ. Int'l Hosp., Goyang,
Republic of Korea
Purpose:Wedeveloped a dual drug delivery system that can release two
drugs independently by thermal responsiveness for combined therapy
of osteoarthritis (OA). Kartogenin (KGN) is a recently characterized
compound that promotes the selective differentiation of mesenchymal
stem cells (MSCs) into chondrocytes and induces the regeneration of
cartilage in OA. KGN can be combined with anti-inﬂammatory small
molecules such as diclofenac (DCF) in a delivery system to enhance the
combined therapeutic effects. The combination can cause a rapid sub-
sidence of inﬂammation and pain reduction from rapid release of DCF
followed by regeneration of articular cartilagewith the sustained release
of KGN when used for intra-articular injection. In this study, we report
the synthesis and characterization of the core-shell nanoparticles (F127/
COS/KGNDCF) consisting of inner core DCF, and an outer shell of cross-
linked carboxyl group-terminated pluronic F127 (F127-COOH)/chitosan
oligosaccharide (COS)/KGN. The aims of this study were to (1) charac-
terize the F127/COS/KGNDCF nanoparticles for independent dual release
by thermal responsiveness, and (2) evaluate the F127/COS/KGNDCF
nanoparticles as a dual drug delivery system for combined therapy.
Methods: KGN was conjugated covalently with COS before the nano-
particle synthesis by carbodiimide chemistry. The nanoparticles were
synthesized by covalent cross-linking between COS and F127-COOH
using EDC catalysis during emulsiﬁcation/solvent evaporation method.
Results: The nanoparticles (F127/COS/KGNDCF) were ~125 nm in size at
37C and expanded to ~442 nm when cooled to 4C in aqueous sol-
utions. Swelling and shrinking of the nanoparticles by thermal
responsiveness was also controllable by the composition ratio of F127
or KGN to COS. The F127/COS/KGNDCF nanoparticles showed immediate
and sustained release of DCF and KGN respectively, which was con-
trolled independently by temperature change. The toxicity of the F127/
COS/KGNDCF nanoparticles was found to be negligible. Inﬂammation in
U937 macrophage-like cells and chondrocytes was more effectively
suppressed by the F127/COS/KGNDCF nanoparticles treated with cold
shock than those without cold shock treatment. Chondrogenic differ-
entiation of bone marrow-derived mesenchymal stem cells was also
enhanced by cold shock treatment of the nanoparticles.
Conclusions: These results suggested that thermally responsive F127/
COS/KGNDCF nanoparticles could provide useful dual-functiontherapeutics to quench the inﬂammation and regenerate damaged
tissue when combined with cryotherapy.
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